Aspartate aminotransferase (AAT, EC 2.6.1.1) is widely distributed in animals, plants, and microoganisms (see refs.1>2) for reviews).
tant in amino acid metabolism, catalyzing the following reaction:
L-aspartate+a-ketoglutarate < ' oxalacetate + L-glutamate Bacterial AAThas been purified to homogeneity from two mesophiles, Escherichia coli3~5) and Pseudomonas putida (formerly classified as Ps. striata).6) Wehave studied the occurrence of AATin thermophiles, and found that most thermophiles including Bacillus stearothermophiles and Thermus thermophilus had more or less activity of AAT. We found a considerable activity in most of the thermophiles isolated from soil as well. Wehere report the isolation and identification of thermophiles that produce the enzymeabundantly.
Bacterial cells were cultivated in a medium (pH 7.2) containing 1% polypeptone, 0.25% yeast extract, 0.2% meat extract, 0.2% glycerol, 0.3% NaCl, 0.2% K2HPO4, 0.2% KH2PO4, and 0.01% MgSO4-7H2O at 55~60°C for about 8hr with reciprocal shaking. The harvested cells were disrupted by sonication at 20 kHz for 5 min, and then the sonicate was centrifuged at 18,000 x g for 30min. The supernatant solution was dialyzed against 50mMpotas-sium phosphate buffer (pH 7.2) containing 50jxm pyridoxal 5' -phosphate (pyridoxal-P) and 0.02% 2-mercaptoethanol at 4°C overnight, and used as a crude enzyme.
The AAT was assayed at 50°C as described previously.^Protein was measured by the method of Lowry et al. Bacteriology9} and the Genus Bacillus.i0) Since both the strains had high catalase activity and could grow well in aerobic conditions, they appeared to belong to the genus Bacillus. The biochemical properties of YM-1 and YM-2 were similar to those of B. brevis and B. sphaericus, and the values of GCcontent (36.5%) from the melting point of DNAwere in the range of that of B. sphaericus (36.5~37%).
However, no B. sphaericus strains has been reported to grow at 50°C;10) the optimum temperature for the growth of YM-1 and YM-2 under aerobic conditons was 60°C. These results show that YM-1 and YM-2 are new thermophilic Bacillus species very close to B. sphaericus. The typical thermophile B. stearothermophilus has different biochemical properties from YM-1 and YM-2.10) Although YM-1 and YM-2 are similar in many taxonomical aspects, they are distinct from each other in that the shape of vegetative cells of YM-1 is longer and more slender than that of YM-2, and the appearances of colonies on ager plates are different. The sameresults were obtained upon sending them to the German Collection of Microorganisms (DSM) for authorized identification; these two thermophiles are new Bacillus species.
We have purified the enzyme to homogeneity from cell extracts of strain YM-2 because of its higher specific activity (0.45 units/mg protein) than YM-1 (0.2units/mg protein). The purified enzymeshowed fundamental properties which are essentially identical with those of the enzymes from mammals1>and mesophilic bacteria,3'6) although its thermostability was much higher. Thus, the YM-2 enzyme was quite stable to heating at 70°C for 20min (at pH 7.2). The complete purification procedure and the detailed physicochemical and enzymological properties and structure of the YM-2enzyme will be reported elsewhere.
